Endpoints and surrogates for use in population studies in toxicology.
Risk characterisation of human exposure to chemicals requires information on the intrinsic toxic (hazardous) properties of the chemical, dose response of effects for the critical endpoints and exposure of the population. Information on hazardous properties, including data on mechanism and toxicokinetics, is necessary to define the critical endpoints and the relevant parameters to assess internal exposure and its relation to external exposure. Consequently the design of population studies to evaluate toxic effects or to monitor exposed cohorts must consider the critical endpoints of toxic effects and exposure. External exposure is determined by chemical analysis of the chemicals in food, water or air. The more relevant internal exposure is assessed by analysis of the chemical or its metabolites in body fluids and, if appropriate, by protein- or DNA-adducts. Effects are monitored by determining the relevant organ-specific parameters. In the case of genotoxic agents, effect biomonitoring parameters, like cytogenetic effects in peripheral blood cells or DNA strand breaks, are applied. Genotyping to detect deficiencies in the expression of enzymes, e.g. those involved in metabolic activation or inactivation, may explain interindividual differences in susceptibility. Overall prospective population studies allow exposure monitoring and risk assessment of human exposure only when such parameters are included.